DONOR FILM FOR ORGANIC THIN FILM OF OLED, A 
MANUFACTURING METHOD OF OLED USING THE SAME AND 
OLED MANUFACTURED THEREBY 



Application Number: 10-1996-070731 
Date of Application: December 23, 1996 
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Date of publication of application: September 25, 1998 

Applicant: Samsung SDI Co., Ltd. 

The present invention provides a donor film for organic thin film of OLED, a 
manufacturing method of OLED using the same and OLED manufactured 
thereby. The donor film includes a base film, a light-to-heat conversion layer 
formed over the base film and a transfer layer formed over the light-to-heat 
conversion layer, wherein the transfer layer is formed of a luminescent material 
selected from a group consisting of organic electroluminescence materials, 
organometallic complex electroluminescence materials and 
electroluminescence high polymer, and of at least one selected from a group 
consisting of hole-injecting low polymer, hole-injecting high polymer, electron- 
injecting low polymer and electron-injecting high polymer. The present invention 
can form minute patterns of organic thin film used for manufacturing OLED. A 
high quality OLED can be manufactured by implementing a full-color because 
red, green and blue pixels are formed with the minute patterns. 
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(54) ff?IB3WW^I^* HMSS. o|# oise #7|E*^I^el *|a=gna Si n ^o)| afa| *7|a*HU»:fc*l- 



S S-gS- ^ISXl-ttf^Xl- #7|Sj-S|-g £M9#, 0|# 0|#SJ. #7|SxHj-^7C|-H| 5! n g!-fflo|| S||3iS ^7|S*|- 

m±*[% nstw. &7\ EMfiss ?i*nm ?i^hi# s^°i ait s-s see as g-s a»« 
8^eich »ifcaAi-§# oi^-ois! sssAi, #7 1 s^i-soi ^7is*t-s-s#s, ^7i5^*t^ia^^si-§ si a*n*§-& 

a#3WI*l a-iS ttsasil, *^gJ^ S^«ia a*HFBg §J n£*hs o|*oig 5°s^fM 

a|^|nHS# Sgtt^ SH=h ^hU*^, ^ 3! ga|s| sfi§ □ 1 41^011!° si S&th^ SMI 3ol 3Sa« Ufiffl-^ SMI § 
°SM| H#S°| ^7|3xHHfcfcX» 4= SMI a^. 

JE6 

£ 1b M Elcfe fflSS! *7ia*HIH!te*fi] u+Bja £So|2, 

£ 2fe ##EKfulI-color)?-MS°SA4 34|£| A^*KZ Sife ZfB} *7|axhtt3hfc*N ^3£# l-I-eKJ! fEflo|2. 

£ 5fe * tt» ^7|Sx|-##ihx|- ^7|H|e|§ £U|1#2| i4Eft| EgoU, 

5. & tfgo|| ah© £t-illg# A(S«HH SA^fe flfi EflO|c+. 

ES o| ^ a ¥ «oii cue Aj g 
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ej-gol *?sl-£ Si J got #3PV# 

5j°£Ai, £M*p|2£ *7|a^tfS^ *7|*M*2| D|AM@# ggSfe Efl 8i<>W, E||0|X{* 0|*ft gA^ 

a ^ o|sifo S jn| ^7|sn|| oj -aoijoii Euan a^Hlt ° 7 | °r 3^M?I*I SU*lE 

#itBKfuii-coior)» * sit ^7iax^s^ *7i^s £Mi«, ois oi«e *f7ia*wnht*M fl3E»a ai n a- 

Soil #7|a*HJHtfs*W *HS°H= 5<o|cK 

gx^g^xKelectroluminescence devices: EL)£- SplS-Soll o*a|- *ll=&SCr. 

#b|l4 f-e« 2S^s ol^oiS 7|efloj +g£RSJ4 r^^-lss g&a-ch aaU y-7| i4tyt»l ¥@a^S2|- 

qj*ts te ^a=§§ ggt* c(-#, a floii a^a-ssAi aaai}. 

A} 7 |=t #tio| Kfaf °Jc»g flJsHlHNWWW. m 7( g^oii g°fs- ef7h«|ol a?)l# t^sKn o|s °js r o| tt$go| SSS£S 

AH A}gO| gAHEjcK 

axf^iiAtfe ieisjss *n*&^7i7 r soism ^sa^oi mtMsaoi s. 0 |# oh^ att^i- 7i*«fcfte s-a* ?\ 

$£tS|Oj A|3j|S| ffl|BK>|S£ Ah#E|2 Slo B ) > #7|gxH^Xfe #7| ^7|gxH^XKXI b|*^ ?|£ SU S#0| X| 

gojcHiAH 7fes[2 s&^E7i- Bhaa truism 7H»8Wfc aa« ?W2 aiow 0 |oti o4^?f ate^u 
suck 

£ laS «IBWe! #7|ax^g-^xf2| f5f LfEHJ £flo|cK 

o|» &a=*Fa, 7|e (H)fl(HI ^SS^S- (12)o| Sa=l<H 2*4. aa|H o| f-^a^# (12)floIfc #^£JS(hole transport layer) 
(13), imSCemission layer) (14), gxHFSle(electron transport layer) (15) % o\\?iZm% (16)o| £*ffl«£ H%^o\ alcK 
7 1 o|| AH Hiaa^S (16)# xi|£|SK -&2p.^J#(hole transpotr layer) (13), ^©(emmission layer) (14), axHf £]#(electron 
transport layer) (15)S ^7|ej-°|-o|cK 
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mB 0\\^ S. 130JI £A|S 7|ft*}°! ?£§ flSA|a #7|SXh^^7F 7H^£|2 SlCf. OIBIS C^fi §E||o| ° 7 |gxH> 

ifcfcxKHWfc £ 1a, JE 1b 51 JE 1ooU JEA|s|oi slxfe «o L[ aisff gsHl gwss^ ±x[9\ ^« #7W?IH 

JE1bS!JElcfcBSf! *7ia^tt»^al ?3=» ^BHJ £flo|c|-. 

o|* f 5 s^ £ 1bo)| £A|sj ^-7|gx|-^±xfe 7|© (11)?)ol| ^ga^S (12)o| g^£|cH aim. o| ^gg=r# (l2)flo|fe 
S^glSthole'transpotr layer) (13), SU^S*! ir£r# (15') Si HISSES (16)o| ^P4£S S4i=|ol Sife ?5f 3i2 XI 
na|2 £ Icoq JEA|=j ^7|Sx^ixfe 7|5 (11)?|o|| ^SS^# (12)o| 8gs|ol 5i2, o| (12)*|o||fe ^F°j£ 

ttltg ( 13 .)_ gx|-^°j§ (15) a! Hiaa^S (16)o| £*r*}H£ S^sioi gife ?=e# 3iH aich 

£2 JE 3 S! JE 4fc #7|SX|-«^X|-a| ^3E# <-|-Ert8 JES#0|Ck 0|$ £ 20)| J£A|S #7|gx|-|r£r:±:XH>)Wfe a|d|{R), 
W(G) 3! §4f|(B) ime| gg$s| fegatl- aaU JE, 3o)| £A|=j ^7|ax^grfcXN|Aife -&q 

(37)# A|-#S1-I1 alSni, JE 4 Oil J£A|Sj 4f7|gx^3J-£XK>Mfe UBflBi (47)# 4fsR 

#7i*i- ^igxi-^rtxi-oii acH*!, #^s^7r ems- em ^sqii oi=x| $ssfedi, 013711 mmm?\ o\*\& & 

am*, Sx^ojg, *^fi|# gs| *7|a^s| nWmieS §AH Ste jiol aj»^o S Dli ° nfl*o|^. 

ff7|B|-°rS| DH@# S^Sfe aBSSAl, #7|B[^0)| SSBflX|^J=# 3 |, ^ oj S^A^ gOlS SS B||X|^J= nHgj* 0|# 

f2S«|, *7|HfetS □|Al|7 r gsfe a|iaBfl=|^o| 81 cf. 

aBH, signal n|0tt°< o| *Ja|©k*| #7|^#o| 2|£aEl|n|5«ojAi A r g£i ft7|go|| si fi^oij & = 

Mol'qisW BSspl r4|So|| s(gs>7|7Ma| M7fe© r Cr. 

ft SJ£2| D|Afl7S0| o^cfe §x||go| 5icK 

ft ttaoi oi^2^«te 5!ai»n 7i#^j Aj. 7 | e^s*«ia«foi 4f7i«msi a|Anmie« s«»£s«i ff7ia*mnte* r ai 

ft ^§J0| 0|^HX r Sfe 7|#5} jJWfe At 7 | JEMflSS 0|#*r ^7|SX^S^X|-o| "IS«te 30|^. 

ft tf^Ol Ol^jl^r Sfe 4H|fe Aj-7] H^cHI am AllSgl ^7|SHHtf®±:XH Al|g©fe 5jo|cK 



ft g-gsl 5)yi«H JiW-fe 7|xm#(base film), aJ-7| 7|xH§S aj.«o)| S^eicH aife S-S a#S(light-heat convertable layer) SI 
■y-7| #¥o|| S^e|cH oift 3A|-#(transfer layer)-!- S#o|-o^ =1 #7|3x^^^x r JEUiH-S-oll SicHAH, 

aj-71 *|a|-§o| ^7|Sx(-^l-l-l!(organic electroluminescence materials), ^-7|=^*[*||Sx|-g-l-§-S(organometallic complex 
electroluminescence materials) °A g^&#^(elBctrolumlnescence polymer) HftA^o||AH Aji«@ ^^1, a]£xf, ^ 

iftxk gx^eia A--iftx r a ax^ojA^ ^ftx^ oi^-chs i°s?Ei *ioi5. *m tas oi^xfe 51- 

J2.S 5fe #7|'gx^#^x|- ^m-aj-g JEMUS* qgSSS^I o|^o)Scf. 

ft tfSsi BWfe 7|E)-°sftN ol^S 7|x||i# ; =r-g £«g SJ *7|S^ttS*S. #7|g«r*r«l| 

sxftffts §y sa^s^ nftx^oiiAH Aj^Ej tt ^4 < s^ojaj x-jftxK -i^gjAH 3 «xk gx^g^ xi^n a! ?a^a^ 
n«x r s o|^c»g 3°.sftE-) s|oiiE sW geis §§£ oi^-cng gA^# amsi-oi a ems## 4S*|*fe SJ fe^i je 
l-i g sol o||Lix|^# ^A^5^oi sa«# ap 7 | 7|fi^ol SaH€1 c«, g^ai-sfe e.MI# sfsfe fgas #7|g^ 

^±X\9.\ Xi|2^0|| 9\H0i Ol^Cigck 

ft gtgs| A-na»H aWfe #7| »i-ao|| aksms.93.SM m^m^M^ Sit #7|gx^^x|-o)| s|«K)i oUKXach 

ft sras D|jna- ^Bf« 7|ifel E||o|xi ^sh o|o|x|s| o)eH 7^x| Sa r SaWB ^ afe 

Blloix-] H gAKlaser thermal transfer) 7(## *7|gxmHte*F Mt^s| d|a| gAjA| AHg^| «S9 5!o|cK 



B|| 0 1 TC-f CHI 21?!- SA^-g 951-1 o|. S so] 30j A ^ #S0| JE£@ #1- SfStfe JEMl© ( donor fi| m )o £ «Ei E|SA^g# 
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£ ^ga| £i_-H|#g £ 5a SI E 5b°fl i-^ht± «W ^2l# Site*. 

£E 5ao|| £A|g EMBSS 7|*H1!M (51)#°ll S-H B»S (52m S^hS (53)0| 5)5301 »fe =F3E# 7W2 SH* 

&7\ £ 5aO|| EAlfi £Lil#g 7 y# 7|£*1°l ^£E# ufEfcl 3 °SAH 0|# u\%3.2. sM g§ 7 feSW. «* t^r 7| 

^^. £2| s#0| |aH x^sfe SEofl a(aw If SaeMH A^ok:K ofle Sol gUHHI s|«w *Ute°| jsAj 0 | *W=|fe 

5# b^|^ 7 | fl sK^ hu^x| (anti-reflection) aU*a|* » 4= , *»al ^(sensitivity)* fls^ "J 

m sas an=h 01 (55)01 #-<s aes (52)3+ sa^# (53)a(o|oi s^sich at 

?5f SEMffl#o| £ Sbofl £A|s|o| Xlch 

&\ ?\±m% (55)e a <£fc S^*hfl c4tfS« sis* S^r^4 *± 7^ s^SssmI sawn*!* xiissi- 
t qgg. A^!>4 ffl E^|a|Ha|M(PETN), sa|u|MSl^?S(TNT) tfSiS #SS o|^o)5l^. 

a ^ga| EMSScHI sicHAH x|*Hi!g (5D= jsg 0 za^s o|^o)xi slfedi, o|B|tt jiftxfste |b|o|||8 

£r im M£|o)|^E)| = , MElobs. l^Nl^l, gsjoHHS!. lal^ElH! ## A^ch n #0)1*1 galoflglB N4£ttNo|± g 

S # ~j= A^fiCf. 0| 7|XH1#H| ^Ife 10 <-HX| 500/m>eJ 3!0| H^5)SW, 0| 7|AH1#2) o^s. X|X|^#o S ^o| g^g - 
**W Chg7||£ A|-#7fe5|-CK 

#7| S-« si2|Aj-7KlifAj g°=j2| ^# g^sfe £21- flfe SS^g tils S^tM-. o|B|» *£* £2 SI 

fe afHSAi ft?o|fe a #3i\m % »sf#S ol^ais! g^sf ae|2 ?^# 2 J|, *°jo|i4 ^s|ah g S7 |- mm ZgxlsL o\^oi 

s #7|Htoi si <=h 01 mi 9*Bte s*«j §*na at ^nhs oi#sw 100 m*i 5000A ^»ns &\ 

a).o| g^o)|fe gahsjoj Sl-aSo-asJ &#(extrusion), ^fi(spin) 3! i-|-o|H(knlfe) ail^i o|»8K>| 0.1 Ml^l 10^m¥-»ll7r 

SAf» (53)S o-#S «r£r 90| ^#*fl, <?fl«( §J S^ojAH §J Zlg-7:^cH|AH AjSj^ £jo1£ *m 

s| tasg^tW. o| Ed SAf#o| § AHa ^Hhajoj ag^oj ^o| = aa^S. BS#^B. CVD #s| ifSf o|# 

s r oi 100 lHx| 50000 A -^»I|S agehcK 

&7| SAi-S0| #7|a^|-tfS^si iJ-#S %&o\\ o|§£|fe Sf, *|7W *l#°SAi 1f7|g^WEHia(oraanlc 
electroluminescence materials), ^7|3^S}*HSxHi-^#l!(organometallic complex electroluminescence materials), S^rHS 

AJ 2** SJ 7|^ -^7|^2fS1|# A^SKH §Aj @ cK 0|Bi^ 2^#o| ? *|5joJ oflSfe 1 7 S| ^»#0| ?lC[. 
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ax^gj^ 1,3,4-^AK|oH(1,3,4-oxacliazole) ^-£E*ll £fe 1,2,4-SE|o^ *£*l|(1 ,2,4-triazole: TAZ)o| 4§£| 

H, SXHF°l^ H-g-^Sfe 1,2,4-HE|oH ^JE*l|(1,2,4-triazole: TAZ) 3*3 2ife A^gcK 




[m^'9] 
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HjC. 

" I] 



°J O^ISAi S|-^ 123. H^0|CK 



I 1 

R 2 " 
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do 




3 i-Hx| 50S| =H>|M-. 

#*s *l&*h a^si« *l •=■*!-, a** si gx^sigmsxw slow, gt^es ^s^Mct mgxi- 



= ttttHstas ^la^SS^^h §!2iS2| WS*! ags|* f§ ^ 2J.M-. ofsW ^^a| gth* ^|Bj-7| 

7\7[xffitt7\ mi soil ^§sraoi|AH d||^ ftais^h 



o|*t-. S¥H E3* f55loi # ggo|| a\m ft7|gx^^x|. #7|ams| a|Al|n||EH# Sgsfe tSHti SI o|* iff 



oj^H , +g7|& (65)#o|| f-US^S (B6)« o|2* 1£S 7|*HI!# (61)#o|| M SSS (62), a^S (63)* £*F*!° 

£ JEM ti» (64)* CH|«cK 



0p|0||Ai SAfSS ff7|BW(atfffl*, S£^ S^S) SS« Sgtf o| mi OiH^ 7W J=£* 7|) 

Aj5F7| flaw igfl-Ss| l;Hi§ a7!rs^£ YPfcl. o||« *oi s** feo|7| fl*H>l £S§(dopant)f IPW 

o^E BeK aa|a gA|§§ $#©H= gKflssfc ##*h «|S[ g-o| 1M*|°1 H# a§gBe! ^S(extrusion), ifi(spin) Si M-o| 
= (knife) 3||WJt4tM. 



as mss ft^is*^^ *«2=ai i a9 ft^a^ = amasses «a«Kr a^it a^°i#^ g^* s#s *n 
ss '«msi § d hoii #§n si #n* Afssra =12, s^atfssai a^E ass sas *nss # 



Zta|2 L4*|, *g3^S (66)0| ggfj (65)4 iSa^EfS 0|2|S f|X|0| #7| EM fl« (64)* H|*|ft c+S, #71 EM i 
» (64)o|| oqMx|fi (67)* 5A^cf. 



#7| o||Lix|§! (67)S Sa^x|* 7-|*)Ai 7|^HS# (63)* SWH #-H eSS (62)* #^^a|?U fl*«ms°« sl*W 

a*ec!r. as e!«H>i ?£7ia- (65) #¥011 ^sia^s (sew s&=ich sit ?ie (65)#di a4*3oi miaai- ^ 
sa|ie|7|| a dr. 



m ^djo)|a| Ah*«ffe o||Lix|^s a||o|xi, a^lt(xe) IS *HH4|(flash) 15 *o| 7fe©W. n go||AiE &l|o|xH7|- 7f# 
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ufst as saws* ia a*ra ^swawi asm **iEi«fe sss n*\n s^. 

(Hi fia* SAHh ^£ xu, o^a W| °|SKX gAfS^£ 2icK aaW SS^I g°|# y o hS g S a 

0)1 SA»S# SAW?lfe 3101 *H=K 

zl 0,0,1 g^sra s ia, £ ib si e ic«n »w ae ff7ia*mra±*w aaacfr. 



^A|Oj| 1 

ot 200/im °| j=»,| # afe pet 1#4K)|| 300:10:327 #ffu|s| BB|ofl^E|s LP-01 1 (Nichigo polyester LP-011)s| 20% D| 

lo||i H^*^. n^Wn Si oilloill^lB* a-ge* ag*H* *f 3#m ^l^l It-S 

#71 aes MEH-#ai( P -iN!y^aiy5-! c J)#THFo)i *a 2=g #s . a § sw °* sooa ^21 g$$s sgsra 

¥@a^#o| £j^£|o) aife 7|ffaf °JS1^°£ ffloixj 2ife fl*|(HI #71 a*WZ! c r§, #7| £MB*^ 

o|| o||Uix|e|« SA^gcf. o| m| o)|Lix|§|o S - Nd-Yag 8W 3l|0|x| I00y™ Hs| 37 II- 100ms (scan)sN □|Al|n||e 

#7| g^jol rx^ ggg ff7|umts| a\M\ 2)|t! SA^7| f|«H>| g3WttJa|3(SEM)* o|S*fo| **|*f5a^. a n|| 

e! Hanm o-EH7F ^a <a« ^ sasacf. 



2 

200/m. Site PET tt«o|| mm^^m i^sW ef 1000A *»|s| S-g S^sraicK aalU o| & ^o|| m 

M 6£S HA|£|fe CN-PPV# THFOII S«Hft ^#3i|5Foi °f 1^ ^|°| y-=rS# EMB#* ^12^4. 

J=Lo|*j=§0| g^H|o) oj- 7 |n^ ^§^o S gcHXi Sife ^|X|0|| #71 EL-IUSS a§°S a*fA|a C^, #7| JEM*#^ 

CI o)|uix|S# SA^^cK o| [ill o)|Lix|§|o S - Nd-Yag 8W b||o|^ 100^ gJ^I 3?|# 10ms i!H(scan)°M d|aW@ 

#5H7|#oii t4Bf mie« s^sfe a^7fe& t^si*it 300^21 hwh, #71 ^ahi 1-2011 a& D|Afliimi# s^sra 



s ^@o|| i^afl, #7|ax^^rJ:^ xi|^A| A^Sfe ^7|^a|#s| o|A1|nHe# S«» ^ 5&H=F. 3B1jI sj^, S S^S) *A 
• nHe o S - 0,7,1 5,0, eS ang. utiM ^ 2i7)| 1 o £ aH Hg^al #7|a*rl^*r» ^ 2i?il S^. 



(57W?2I 

7|x||l#(base film), #71 7|xHls ^«o|| 5Jfe ffl&#(light-heat convertable layer) Si #71 a#S 

o)| tjAjslol 21^ S A|-g (transfer layer)# S»«tcH =! *7|S^»S^:^ ^7|^at* EMBSo)| 2io)A-), 
#7| Sa|-#o| #7|Sx^^#l|(organic electroluminescence materials), ^7|g^5^ia*r^!-#S(organometallic complex 
electroluminescence materials) SJ 3 ^^^(electroluminescence polymer) jl&^rgo||JH tfSail, ^^-x|-, # 

^ojaj igjj, gxH^QAj xi-g-xi- g| ax^gj^ Cibola 2£S^N 5io|£ sf-L-h aa)=! Ms o|^oix|fe 



S^H-2 

*l|liroll ?io]M, #7| W«W 1 £r^<M 7S i£A|5|fe £rtr##°IHaa|£! 5|<H£ «Wel ^§°£ sfe 
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xm%±*i #7|Htots emus. 
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[s\nM 7] 




Sflf3 

>HI1S-0)| 2ioW aj-71 SxH^g xi^.7;|-7|- i,3,4-^A^|o(-#(l,3,4-oxadiazole) tt£3I % 1 ,2,4-Sa|oH ^JE*I|(1 ,2,4- 
triazole: TAZ)S 0|^-cH5J 5°ilL^&i AjSj£|^ ^go £ §fe ^7|2XH^^ ^7|^S 

xHi 1 *ho|| giojA-l, 4J-7| ax|^°J^ 1,2,4-SEjoHI #£E*ll(1,2,4-triazole: TAZ) 5>H 2ife :n£x|-s o|^-cHS 3 

X)|1#0|| 2iO)Ai, A|. 7 | g^ojAH Xi^X[7[ S.m*4 8 L||X| fiW&| 115. 2A|E|fe *W*S<>|A| AjSfS ^0i£ afrLffl 5# 
Sfe ^7|axm-#^X|- ^7|«a|# 

8] 



http://patent2.kipris.or.kr/patent/XML/1 01 9960070731 /1 01 9960070731 .XML 2008-06-1 0 
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-CH, 



6s. 
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r 

R 2 " 

#7|4Jg, R1S- SJ C1 C102J °J-i7|go)|A| 

J, 

ceo a Vi 




x-tns-oii sioH, s-a «»soi si-sit! sEt 7wsd s^si §!# sas oi^-cxxi^ 3j# s§°£ m 

sihtN SUM, #7| *jA^# A|-o|o)| 7h^-Sg§(gas producing layer)o[ C\ 5#s|o| Si-b 5# ^§°^ §fe ° 

*H4tMI 9io\M, 4r7| 7^aa»o| AHS4H|BH)ia|Ea)S(PETN) SI £a|M£s#*eg(TNT)£ o|^o|*j ajenej = s 

*)HIKHI aicHAi, #71 7|xHfl«o| lEloll^Ejs, #a|o(-a§, «a|o|a^A|, ffB|oWfl a sa|«afia §1 Saigas o|*o,S 5 
2S¥N 4d«ia ¥Sg jlftXFs o|*o,x|fe- o S sfe ^7|£jx^IhfcXr ff7|«Ma+a- JE^fflS. 
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§^#12 

¥Ei sjoj^ g W ^ajsj ^ s e= o|*cHfi SAHg-s a&sW £ £MBS* ^*l©Rr EMI; 3! 



99 



TO' 




\ OA 
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im±\ 5] 




aw 4 

*f|12*H>l| XicHAH ai.7| gxpF°J£! x|$x|-7H.3.4-^^D|oH(1 f 3,4-oxadiazole) ff£*ll Si 1,2,4-J=a|oH ^H*U(1,2,4- 
triazole: TAZ)S 0|^*! 5°£*b| 3oi£ *M ti^fe 5!S f§2S §fe *7|axWHtf:*s| KSSIi. 
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*)|12tKH| 9io\M #7| S*Hr£l& 2-&x|-7M.2,4-S.a|oH ^-E*fl(1 ,2,4-triazole: TAZ) Sim SJtt H&^S. o|^.&|5! 5 

mm a] 




[sm 11] 
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x|i2«o| slow, #7| s^sjg jiftaW iwi 12s aA|s|fe aiexfgoiA) id^fe *!# ^9 

12] 

#7W§, ms ^ a ci i-h^i cioai sttPi5°w 




n§ 3 u|)t:| 502| ^0|n|-. 
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*l|12Ir°ll SlcHAt #7 1 S-fl a##o| ? r £»^, Si §4=1-1! s-tHW id^tS #3o| g-tfs|<H alfc jI-S-^S o|^ojx| 

*Hl2tH>|| al&IAH, #7| SA|g Aho|o|| 7^-S^^(gas producing layer)o| D| SH-s-JcH 3d# sfe 

^laxfttg-^al *||3E8ttB. 

x|12«o| 2ICHAH, AK8«HIEH)|Bi£Bl±(PETN) 5! Sa|L.|MS«¥?!!(TNT)S o|*<H3 5£S^e] ahehej g. 

*lll2iM| SioHAi, ai-7| 7|xn^#o| ffalol^ElA, #a|o r aS, Saioj^i, gE|oflSffl, m^\^S.m Si Saigas o|^oHS 
aas-ifEl Aje|E! f-H^j o|^o|jch=. £§o £ ^-7|Sx^iX|-a| s||3=grg. 

S?tr23 
S^#24 
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